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SECTION A - Theory
QUESTION 1
The Internet is said to be a network of networks. Discuss what this statement means, your
discussion must include tiers in the Internet.
[5]
QUESTION 2
Assume there is a copper network with 5 nodes (N1, N2, N3, N4 and N5) and the transmission
rates between these nodes are as follows:
N1
N2
N3
N4
N5
1Mbps 3Mbps
5Mbps
2Mbps
It is also determined that the distances between the nodes are as follows:
• N1-N2: 4km • N2-N3: 21km • N3-N4: 5km • N3-N5: 15km
Answer the following questions:
(a) [1]Determine the approximate transmission rate be when communicating between N1 and
N5.
(b) [2]Taking this approximate transmission rate into account, how long (in seconds) will it take
to transfer a 400 Megabit file from node N1 to N5?
(c) [3]If it is determined that the copper installed in this network propagates a signal at a speed
of 250 000 km/s. Calculate the propagation delay for communications between N1 to
N5.
(d) [4]Assuming that there is no nodal processing delay or queueing delay, what will be the total
time taken to transfer a 400 Megabit file from from N1 to N5?
[10]
QUESTION 3
(a) [2]What is the difference between a client process and a server process?
(b) [5]Discuss SMTP. In your discussion must include its purpose, port number(s) and com-
mand structure.
(c) [3]Describe any three DNS records types.
[10]
Page 1 of 6
CSC2B10 November Exam 1 November 2014
QUESTION 4
(a) [4]Discuss the difference between multiplexing and demultiplexing in the transport layer.
(b) [6]Name and briefly discuss three mechanisms which enable reliable data transfer over an
unreliable channel.
[10]
QUESTION 5
The table below represents the payload of a UDP segment. Calculate the sum of the following
three 16-bit integers, along with their associated 1s complement checksum:
Write down just the sum and checksum in your answer sheet
Number 1 1 0 0 0 1 0 0 1 0 0 1 0 0 1 0 0
Number 2 0 1 1 1 0 0 0 0 1 1 0 0 1 0 1 0
Number 3 0 0 1 0 0 0 0 1 0 1 1 1 0 0 1 1
Sum
Checksum
[5]
QUESTION 6
(a) [6]Name and briefly discuss the three types of switching fabrics found in network routers.
(b) [4]IP datagrams maybe become fragmented as they travel through networks. Discuss how
datagrams become fragmented and how they are reassembled on the other side.
[10]
QUESTION 7
Given the following IP address and CIDR, answer the questions that follow:
224.115.32.111/26
(a) [2]Provide this address in binary notation.
(b) [2]How many hosts can this network accommodate?
(c) [2]Assuming classful addressing was used, what class does this address belong to?
(d) [2]Calculate the network address in the block and provide your answer in dotted decimal
notation.
(e) [2]Calculate the broadcast address in the block and provide your answer in dotted decimal
notation.
[10]
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QUESTION 8
Given the below network routing graph (with costs), answer the following questions that follow:
N1
N2
N3
N4
N5
N6
2
2
7 5 4
10
4
6
(a) [2]What is the path with the least cost when communicating between N1 and N6. Is this
the only cost effective path?
(b) [3]Given the local datagram forwarding table for node N2 below and the destination address
is 10101000 01101010 00100001 00001100, which link will this packet be forwarded to?
What is this lookup technique called?
Destination Address range Output Link Interface
10101000 01101010 00100001 00011*** N1
10101000 01101010 00100001 000111** N3
10101000 01101010 00100001 000101** N6
10101000 01101010 00100001 0001**** N5
Otherwise N4
[5]
QUESTION 9
(a) [2]Name two channel partitioning MAC protocols.
(b) [4]Discuss how the random access MAC protocol CSMA/CD works.
(c) [4]Explain the difference between hubs and switches.
[10]
SECTION B - Practical
QUESTION 10
List five items that can be placed in a manifest file for an Android application.
[5]
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QUESTION 11
The code below demonstrates a UDP server that can process three commands (HELLO, RANDOM
and QUIT) that a client can issue out. Provide Java source code for a UDP client that provides
a user with the ability to issue commands to this server from the command line.
1 import java.io.*;
2 import java.net.*;
3 import java.util.Random;
4 class RandomUDPServer {
5 public static void main(String args[])
6 {
7 try {
8 System.out.println("Started Server");
9 DatagramSocket serverSocket = new DatagramSocket(9876);
10 byte[] receiveData = new byte[1024];
11 byte[] sendData = new byte[1024];
12 boolean running = true;
13 while(running) {
14 //Receive request from client
15 DatagramPacket receivePacket =
16 new DatagramPacket(receiveData, receiveData.length);
17 serverSocket.receive(receivePacket);
18 String request = new String( receivePacket.getData());
19 String response = "";
20 //Process request
21 if (request.startsWith("HELLO")) {
22 System.out.println("HELLO RECEIVED: " + request);
23 response = "WELCOME";
24 }
25 else if (request.startsWith("RANDOM")) {
26 System.out.println("RANDOM RECEIVED: " + request);
27 Random r = new Random(System.currentTimeMillis());
28 int max = Integer.parseInt(request.split(" ")[1].trim());
29 response = "NUMBER "+ r.nextInt(max);
30 }
31 else if (request.startsWith("QUIT")) {
32 System.out.println("QUIT RECEIVED: " + request);
33 response = "EXIT";
34 running = false;
35 }
36 //Send reponse back to client
37 InetAddress IPAddress = receivePacket.getAddress();
38 int port = receivePacket.getPort();
39 sendData = response.getBytes();
40 DatagramPacket sendPacket =
41 new DatagramPacket(sendData, sendData.length, IPAddress, port);
42 serverSocket.send(sendPacket);
43 }
44 }
45 catch(IOException io)
46 {
47 System.err.println(io.getMessage());
48 }
49 }
50 }
[10]
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QUESTION 12
The code below allows a user to retrieve mail from a POP server and display it on the command
line. Fill in the missing code in your answer booklet.
1 import java.util.Scanner;
2 class POPMain{
3 public static void main(String[] args) {
4 POP3Client client = new POP3Client();
5 client.connect("pop3.myserver.com");
6 client.login("name@myserver.com", "password");
7 System.out.println("Number of new emails: " + client.
getNumberOfNewMessages());
8 System.out.println("Enter mail number to view: ");
9 Scanner s = new Scanner(System.in);
10 int number = Integer.parseInt(s.nextLine());
11 String message = ________(a)____________[1];
12 System.out.println("Message: "+message);
13 client.logout();
14 client.disconnect();
15 }
16 }
17
18 import java.io.BufferedReader;
19 import java.io.BufferedWriter;
20 import java.io.IOException;
21 import java.io.InputStreamReader;
22 import java.io.OutputStreamWriter;
23 import java.net.InetSocketAddress;
24 import java.net.Socket;
25 public class POP3Client {
26 private Socket clientSocket;
27 private BufferedReader in;
28 private BufferedWriter out;
29 private static final int PORT = ___(b)___[1];
30 public void connect(String host, int port) {
31 try {
32 clientSocket = new Socket();
33 clientSocket.connect(new InetSocketAddress(host, port));
34 in = new BufferedReader(
35 new InputStreamReader(___________(c)_______________[1]));
36 out = new BufferedWriter(
37 new OutputStreamWriter(__________(d)______________[1]));
38 readResponseLine();
39 }
40 catch(/*OMMITTED*/)
41 {
42 System.err.println(io.getMessage());
43 }
44 }
45 public void connect(String host) {
46 connect(host, PORT);
47 }
48 public boolean isConnected() {
49 return clientSocket != null && clientSocket.isConnected();
50 }
51 public void disconnect() {
52 try {
53 if (!isConnected())
54 throw new IllegalStateException("Not connected to a host");
55 _________(e)____________[1];
56 in = null;
57 out = null;
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58 }
59 catch(/*OMMITTED*/){
60 System.err.println(io.getMessage());
61 }
62 }
63 protected String readResponseLine() {
64 try {
65 String response = ________(f)__________[1];
66 return response;
67 }
68 catch(/*OMMITTED*/){
69 System.err.println(io.getMessage());
70 return io.getMessage();
71 }
72 }
73 protected String sendCommand(String command) {
74 try {
75 out.write(command + "\n");
76 _____(g)______[1];
77 return readResponseLine();
78 }
79 catch(_______(h)________[1]){
80 System.err.println(io.getMessage());
81 return io.getMessage();
82 }
83 }
84 public void login(String username, String password) {
85 sendCommand("USER " + username);
86 ____________(i)__________________[1];
87 }
88 public void logout() {
89 _______(j)__________[1];
90 }
91 public int getNumberOfNewMessages() {
92 String response = sendCommand("STAT");
93 String[] values = response.split(" ");
94 return Integer.parseInt(values[1]);
95 }
96
97 protected String getMessage(int messageNumber) {
98 String response = sendCommand("RETR " + messageNumber);
99 // process body
100 StringBuilder bodyBuilder = new StringBuilder();
101 while (!(response = readResponseLine()).equals(".")) {
102 bodyBuilder.append(response + "\n");
103 }
104 return new String(bodyBuilder);
105 }
106 }
[10]
The End!
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